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Advanced Slug-flow Synthesis Platform
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➢ Develop slug-flow as a platform for controlled synthesis

of uniform NCM (nickel-cobalt-manganese oxide)

microparticles with controlled composition

➢ Tune lithium-ion battery (LIB) performance via NCM

microparticle properties

Goal of the Project
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Battery cycling data of slugflow nominal NMC811 battery cathode material

➢ Li-free slugflow precursors are heat-treated with Li2CO3 to achieve the desired 
NMC811 phase

➢ XRD results indicate that impurities were present in addition to NMC811
➢ Preliminary battery cycling results at ORNL are promising.
➢ Further improvements in slugflow compositional optimization are needed to achieve 

highly pure NMC811 phase
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Summary

➢ Slug-flow platform is

successfully utilized to

synthesize NCM811-

precursor particles

➢ High performance LIB

is fabricated

Future work

Synthesis of low cobalt

NCM with surface

coatings to improve

cycling stability of LIB
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